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New MARLEX furniture components include: 
(1) drawer glides and bearings molded by 
Prolon Div., Pro-phy-lac-tic Brush Co., Flor- 
ence, Mass. (2) “Floormate” furniture glides, 
made by Childlore Corp., Kansas City, Mo., 
and (3) self-lubricating center drawer 
guides, glides and dowel pins molded by 
Reiss Mfg. Co., Little Falls, N. J 


MARLEX filaments are woven into attractive 
long-wearing upholstery and drapery fab- 
rics such as the material on this office chair 
(below right), as well as durable, weather- 
proof furniture webbing like this popular 
“do-it-yourself” material woven by Thomas 
Taylor & Sons for Webcraft, Inc., Bridgeport 
6, Conn., who developed this new market. 


American Seating Company, world’s largest manufacturers of school and 
other public seating, selected MARLEX rigid high-density polyethylene for the 


Amerflex® seat and back of this new desk-chair unit 


. molded by Michigan 


Panelyte Division of St. Regis Paper Co. MARLEX seating components are as 
functional as they are attractive—with built-in colors, snag-proof washable 
surfaces and integrally molded connections 


Modern furniture uses MARLEX 


... to reduce costs of key components 


More and more furniture manufacturers are switching 
from wood to plastic components molded from MARLEX 
These new components have no joints to come unglued 
... they are dimensionally stable—won’t absorb moisture 
to cause warping and sticking. Furthermore, MARLEX 
components have smooth snag-proof surfaces, with mold- 
ed-in colors, that are easy to clean and maintain and 
never need refinishing . . . and they are tough, durable 
and can be molded to any shape. 

MARLEX is impervious to cleaners, shampoos, polishes, 


waxes or moth-proofing compounds—and is unaffected by 
temperatures from —180° to 250° F. MARLEX compo- 


nents are non-rusting, non-staining and self-lubricating. 
They can be injection molded, vacuum-formed, extruded 
or cast and machined. They cost much less than comparable 
nylon or reinforced polyester components. In fact, no other 
type of material can serve so well and so economically in 
so many different furniture applications. Write to your 
nearest MARLEX sales office for further information. 


*MARLExX is a trademark for Phillips family of olefin polymers 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Cklahoma 





A subsidiary of Phillips Petroleum Company 


PLASTICS SALES OFFICES 
NEW YORK and EXPORT AKRON CHICAGO 


80 Broadway, Suite 4300 318 Water Street, 11 S. York Street 
New York 5, N.Y Akron 8, Ohio Elmhurst, Ill 
Digby 4-3480 FRanklin 6-4126 TErrace 4-6600 


WESTERN 

317 WN. Lake Ave., 
Pasadena, Calif. 
RYan 1-0557 


SOUTHERN 
6010 Sherry Lane 
Dallas, Texas 
EMerson 8-1358 


NEW ENGLAND 

322 Waterman Avenue, 
East Providence 14, R. | 
GEneva 4-7600 





EXCLUSIVE INTERVIEWS 
on important 

questions of the day 

are part of the regular 
features in this 

R and D news issue 


COLLEGE 

PRESIDENTS and DEANS 

senators and representatives 

company presidents and vice presidents 
chief engineers 

and directors of research 

have discussed 


The new-model-every-year 
philosophy 


Collective bargaining for 
engineers 


What the engineer needs to 
become a good manager 


Congressional committees and 
their influence on research 


> | 
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IN THIS ISSUE the editers ask 


y 


@ How much should a company 
automate? 


DON’T MISS IT! 





coming 
next week .. 


the 
DESIGN issue 


for November 10 


FEATURING 


@ Which type of spring is best? 
Equations and tables comparing 
springs for energy absorption 


» New techniques in lubrication 
A review of 10 research papers 
presented at the ASLE/ASME conference 


Designing for reliability 
A test for reliability and how 
to avoid designs that will give trouble. 


How much stress on a bearing ball? 


These curves indicate permissible loads when 
seat is curved or flot, steel or aluminum. 


Better non-clogging centrifugal pumps 


New designs of a special impeller which won't 
clog when handling pulpy liquids. 


Best recipe for casting urethane foam 
Cavity design, resin choice, production 
controls for rigid foam casting. 


Packed glands for high pressure 


Packings and gland-design hints thot 
can help answer sealing problems. 
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FEATURED: 


DEPARTMENTS: INDUSTRY CRIES SHORTAGE AGAIN. Only in special areas right now 
but likely to spread 
SIDELIGHTS 


a MAKING MONEY WITH PATENTS. A patent attorney shows how the 


SIGNIFICANT “little man” can profit from inventions 
COMPONENTS 


NEW LITERATURE TRENDS IN APPEARANCE DESIGN. Design for time—the revolution in 
watch design of the past decade 
PUBLISHER’S POSTSCRIPT 


FY! PERSONAL 
POINTS OF VIEW. Four manufacturing executives’ answers to: How much 


WHY NOT R & D? 





FIELDS OF INTEREST: 


MATERIALS: Hydraulic fluids and engine oils for 650 F 
New titanium alloy with strength at 1100 to IS5OOF....... 
Ultra-pure copper made in England 


PROCESSES: Heating elements made from molybdenum disilicide . 
Zirconium—can it be used as a structural material? 


Bonded fiber applications booming 


ELECTRICAL: Semiconductor rectifiers for 750 F service 
Transistorized amplifier turns out 45 volts. 
Fuel-cell research for hydrogen-oxygen dc power 


Luminescence—a glossary of terms 


DESIGN: Thrust canceler for solid-propellant rockets 
Auto mufflers redesigned for stainless stee! 
Instrument panels may get a new plastic 


Ejection seat for the X-15 


Low-temperature specifications go lower 
Nuclear particles outspeed light 


Multifuel engine: developments here and abroad 


GOVERNMENT: Better high-speed missile target sought by Navy AF 


Design patent applications to get faster action 
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“The Conquest of ‘Time’ is th 
theme of three paintings by Han 
K'rni that decorate the walls of the 
exhibit in the Swiss 
Pavilion of the Brussels fair—and 
Watches p 28) are 


now part of our everyday lives 


horological 
oul COVeET 


we use time as an essential com 
ponent most of our products 
But while we control electricity, 
cat, cven atomic energy to some 
extent, no one controls time. We 
only note passage vistfully, 


for the most part 


Mass production and automation 
blow last month, and from G 
It was the 


have something to d 


nip nik 


famous French artists was 


donated by GM Under 
Ihe Nobility of Everyday Objects,” the 
rators were exhibited in the US, and these 


refrigerator 


of-a-kind 3-D paintings are something to sec 


favorite depicts a house in the south of | 


girl stands in the doorway, another 


retrig 


Our 


rance 
look 
] 


out a window. Our own kitchen wil 
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The latest on handwriting analysis comes from the anal) 


the eight readers who asked us for the name of a handwriting 


had the courage (or curiosity) to forward a sample for study 


use the recommendations to check on employees, another to check 


enginee! handwrit 


Wish we'd thought of that 


The third sent along a sample of a woman's 


} ] ] 
find out what kind of a wife she’d mak« 
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A number of advantages made CYMA‘ 


1() 
styrene plastic ideal for the smartly desig 
new Argus PreViewer II color slide vie 
resists heat and will not warp when th: 
for an extended period, or when the 1 

hot sun in store windows. It res 


focuses on CYMAC® ANp “* pow clean. And it lends itself 1 


two tones of blue—color that won’t 


is economically injection-molded fo 
Division of Sylvania Electric Product 


POLAROID PICKS 
BEETLE® PLASTICS PARTS 


Eleven parts, including the handsome 
charcoal case of the new Polaroid Print Copis 
of BEETLE urea plastic. Selected for its hard, 
durability and range of colors, BEETLI 
from oils, greases and common chemicals. 
pression-molded by G. M. Laboratories f 
Corporation. Used in conjunction wit} 
Camera, the Copier delivers finished 


POLAROID 


For the plastic that will best meet the 1 
— your particular application, call or writ 
ti fs ee ee representative nearest you. 
AMERICAN CYANAMID COMPANY 


PLASTICS AND RESINS DIVISION 
40A Rockefeller Plaza, New York 20, N. Y. 





—_CYANAMID 





In Canada: Cyanamid of Canada Limited, Montreal and Toronto 
Offices in: Boston « Charlotte * Chicago « Cincinnati * Cleveland « Dallas « Detroit 


Los Angeles * Minneapolis * NewYork * Oakland « Philadelphia « St.Louis « Seattle 


National Plastics Exposition, Chicago, Nov. 17-21. See us at Booth 540. 
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Every one a “special” fastener 


You're looking at “‘specials’’—steel fasteners made to meet 


a particular need. They are representative of the hundreds 
of types of specialties which we design and manufacture at 
our plant at Lebanon, Pa 

Our engineering staff has tackled just about every fastener 
problem you could imagine. Frequently they come up with 
suggested design changes resulting in substantial savings 
for the user 

As for variety of fasteners, the sky is the limit. Long, short, 


heavy or light. Headed, threaded, bent, or upset. 


BETHLEHEM 


CIRCLE 52 READER SERVICE CARD 


If you think a special might do a better job than the 


standard bolt you are now using, let us go to work on it 


We'll give it our full attention, then offer recommendations 
But if we find that a standard bolt is the answer, we'll 


il 


gladly tel! you so. 


Fair enough? Then all you need do is get in touch with 
the nearest Bethlehem sales ofiice. We'll have an experienced 


representative call at your convenience 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacif 
Steel Corporation. Export Distributor: Bethlehem Steel Export 


a 
STEEL 
Saat ted 


i Coast 


poration 
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Second change in auto mufflers 
itter years 
of the first 


elements 


of stagnation may come close on heels 
That on 


galvanized 


introduction of coated steel 
the °59 
Ne in even greater change is on the way 
Stainl tec! produ 


Was 


ind aluminized) on 


models WwW, 
ers have long eved the muffle: 
that 


increasingly corrosive 


make 


1] 1 
blem, of course, has been 


pas 
stainless 
cost 


tainless producer has a 


: 
vould in 


ist one 


and engine oils 


to 
d from sil 


Sil 


Hydraulic fluids 


Au 


650 I and 


yiiit 
lil 


ine bast stocks, 


ind ilkv] irvl 


silanes ire 
mineral oils and superior 


n wear prope rhies and in 


Semiconductor rectifiers can be 
for it 750 F or higher bi 


g taking advantag 


irsenide and indium 


Having already mad 
650 | th 


Under Air For 


A “brake” fo 


guided missiles 


ilifornia engineer 


r 


‘ 


to have taken over 


thrust cancellation 
ft course, in what th 
ntrol of rocket trajectories 
the war ippil 
propellant-actuated devices in the 
PI Jan ( 


} 
1ipic 


for controlled 


P 56 
ired 


main nozzle 


auxiliary nozzles 


ind at 
nozzles have 


the 


1uxiliar 
throat area 
losed But 
propulsive gas 


ket 


main 
when thrown 
pat dropping the 
7 on the ro ilmost to zero 
stul 


: 
yperation of his device, says the 


eft 


ind qui kly 


capping the auxiliary nozzles. | 


. | ] ] 
Teank Cieany 
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DEVELOPMENTS 
TO WATCH 


brand-new design, w 


Ihe 


iderably 


+} 


compan laims thi 


smaller than 


; 


] 
Wmnicss a l 


in st ompctit 


the coated steels if not with th 


lL her 


robl 


designed... 


hii 


on 


Cap for auxiliary nozzles that serve as 
fluid 
In this design, fluid enters through connect 


can be operated by high-pressure from e 
charge 
and drives a shear blade B forward 


of the cap D, and forcing the seal £ it of the 


AMERICAN 





xpio 


severing the flang 


LINK-BELT P.1.V. means 


positive, infinitely variable speed control 


Where modern production machines 
and operations demand extremely 
accurate transmission Oo} power with 
variable speed control, no other vari- 
able speed drive can match the effi- 
ciency of the Link-Belt P.1.V. Here's 


hiow it works. 


7 
Because it employs an exclusive 
metal, self-tooth-forming chain, 
Link-Belt P.I.V. permits instant and 
accurate speed changing without 
perceptible loss of speed—tregard- 
less of load. And the variation can 
be accomplished without stopping 
the driven machine 
A mere turn of the control screw 
simultaneously varies effective diam- 
eters of conical wheels located on 
the input and output shafts. In turn, 
these radially grooved wheels mesh 
with the self-tooth-forming chain as- 
suring positive selection of speed. 
Call your nearby L-B office or 
authorized stock-carrying distribu- 
tor for Book 2274. 


e LONG-LIFE ACCURACY and appli- installation as a separate unit or a 


LINK-BELT COMPANY: Executive Offices, Pruden- lexibil : , ; ; E 

stat iia ies 6 Mn Meee. Railenines Tiaans cation flexibility of Link-Belt P.I.V. are uilt-in part of a machine. Even great 

Are Link-Belt Plants, Sales Offices, Stock Carry unmatched by any other variable speed er application flexibility can be gained 

ng Factory Branch Stores and Distributors in drive. It’s available in 8 sizes and l¢ by making motor and helical gear sets 
l -rincip es yort Ofc 

All Priacipel Cities. Export Ofice: New York standard types, in capacities from integral parts of the P.I.V. Of all-metal 
Canada, Scarboro Toronto 134 Austrailia, —_ . Me ) 1 

Marrickville (Sydney). N.S.W ies eae to 25 hp—for horizontal or vertica construction, P.I.V. is totally enclosed, 

ghout the World mounting. Compact design simp! 


itives TI 


fies automatically lubricated. 


LINK-BELT P.I.V. differs from other variable speed drives 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 


POSITIVE MES 


tooth-forming 


H f PREVENTS SLIPPAGE because UNMATCHED ACCURACY is GREATER COMPACTNESS re 

hain w the P.I.V. drive chain does demonstrated tl ctual sults from short-cent 
I | 1ot depend on friction and compar f 1 tained arrangement of d1 mech 
unaffected by atmospher rf 1 three inism. Some P.I.V. mod 


ic conditions variab peed drives els save 50% on floor space 


r 
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DEVELOPMENTS 
TO WATCH 


A low-cost, high-speed missile target 
is being requested bv the Navy and Air For 


ce W hat 
th Want 


it is an air-launched, high-alti 


missile-firing fighter and 


target can be a medium 
ropelled aircraft with sl 
signers are not limited 
meet the | 


rt 
LOTT 


asic need 


Patent applications will get quicker action 
ind I That’s the word from the US Pat 
Office whi 


hopes of “considerably 


3-month lag between 


r 


nt 
time of 
rage design patent and final 
The goal expected to be 


ive 


ittained 
ge time lag of no more than 
three months for 


patent 
| of application 


eranted on th 
\ sharp reduc period is bound to ben 

fit manu ITcrs patent protection on thei 

yroblems under the pr 
many design patents sough 

frequently patents a1 
copying by competitor 
hot seller 

right now are giv 

whether the US—the 

| 


ights for 


roduct 1 
rnment ofnci 
only major co 

yrnamental desig1 
laws along the lines of 


More titanium in missiles 


( rcraft 1 innouneement 
Mallory-Sharon new titamium alloy MST 881. Ulti 
mate tensile strengths of 


pr dicted with the 


ibout 100.000 psi at 1100 | 
normal use, and 50,000 ps! it 1400 | 


released on the new metal’s welding 
\L-S savs preliminary s look good 


Watch for transportation costs to drop . . 
' . been 
in Washingt 


touched off betwee 

on over effort 
rate Ihe railroads want to junk 

method of setting freight char 

ilue of items being hauled. Substitute 

s based on straight weight basis 


ire enticing to 


would be rat 
The economi shippers 
i] har r¢ \ wld } 
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DEVELOPMENTS 
TO WATCH 


Molybdenum disilicide heating elements . 


ire receiving new attention in Germany. Oxida 


tion resistance (to at least 3000 F in air) and forma 


bility are two reason 

There are problems, though, especially in making 
clectrical connection It is difficult to keep the 
contacts from heating up; and, in an oxidizing at 
mosphere, they are likely to develop oxide coatings 


that can seriou interfere with current flow 
Nevertheless, number 
been made of th 


f heating elements have 
material and successfully applied 
in electrical resistance furnaces and other applica 
tions; and German engineers, including a group at 
Siemens-Planiawerke AG, think enough of it to keep 


the development g n an active onc 


The low point of “low temperature” 


ipparent] 1 been reached 
\ tew vears ag 5 was considered unusual, 
ind was adopted pecification for most mili 
equipment. Next, 100 F became the goal 
Then, earh is vear IGY scientists in the antarctic 
reported ground temperatures of 102.4, and cal 
ulated that 10S might might be encountered 
Now, Soviet explorer sav that on at least two oc 
sions they've recorded temperatures as low as —125 


l 


several of their stations have had tempera 


| t 
( I 


Copper so pure its purity can't be 


vy ordinary chemical means is being turned out 


it the British GE Laboratories, Wembly, England 
Phey're producing the metal with an improved zone 
refining technique. Then, purity is determined by 
drawing the ingot into wire and measuring its re 
sistivity at liquid helium temperature in a specially 

designed cryostat 
\s the GE re int out, at this tempera 
lose to s( zero—the contribution to re 


ration of atoms is elimi 


What is the low 1] 


lec ground tcmpcratul 
One estimat But temperatures as low a 
rded at altitudes of only a 
it ground level. How 

vould hardly occur often 


cations The range 


LOG 115 Fk, though, seer to 


rate closer 
msideration 

With incr rest in the antarctic, and, of 
ourse, the interest in outer space, this could mean 


; . 
still another revision of low-temperature spe 
I 


measured ... 


nated, leaving on distortion to interfere 


with conductivity distortion is a function 


of the contained 


wmmniiy 
Il] 


Ultrapure tantalum is also being produced at the 
laboratories, but by different route. Here, taking 
ulvantage of tantalum’s high melting point (5425 I 
impurities are volatili heating the metal unde 
high vacuum 

I‘he aim in both cases is better materials for lamps, 


; , is . 
onic tubes, a1 ntrol devices 
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Transistorized amplifier that packs 45-w . 


power output in an 8-lb unit only 74} by 44 by 
54 in. has been designed in Switzerland. Aimed at 
the hi-fi market, it will operate on “any battery from 
to 15 v” (the 45-w output is obtained with a 12.6-\ 
input), takes “only about one-tenth the current’’ con 
sumed by a standard amplifier of the same capacity. 
It has separate connections for microphone and 
phonograph, is said to show a distortion factor of 
less than 3 it 25-w output 
New amplifier, built by Velectra of Bienne, Switzerland, 


is said to be temperature-controlled and vibrationproof 


és WORLD-WIDE 





Highest Quality and Most Economical... 


Quietest Direct Drive Blower Motor 


Redmond’s New Design Reduces Blower Vibration to One-Fifth 
that of units using Conventional Shaded-Pole Motors 


Apply vibration tests and you will be quick to 
agree that here is the quietest direct-drive blower 
motor available. The AY Tri-Flux motor is 
designed and manufactured in every way to give 
years of trouble-free service and whisper-quiet 
operation. The positive oil system provides force 
feed lubrication. Recirculating the oil assures 
maximum bearing life. 

The graph shows vibration test results on the 
new Redmond design and two competitive 
motors. These tests were made with the best 
vibration testing equipment available. The solid 
black bar shows vibration on the motor end cap 
the gray bar shows vibration on the blower 
housing. The graph is decibel readings on 120 
cycles, since the 120 cycle frequency is the one 
that is the basic source of nearly all noise prob 
lems. Reduction of vibration is a logarithmic 
function—the reduction of vibration in the 
Redmond motor to 33 decibels reduces noise to 
only 1/5th that of conventional motors 

The new AY is ideal for a wide variety of 
applications requiring a whisper-quiet, economi 
cal, high-quality motor. Contact us at Owosso 
Michigan, and we will have the Redmond sales 
engineer in your district call you at once 


70 


60 
50 
40 
30 
20 


Redmond Competitor Competitor 
Type AY Motor A 


























COMPANY, Inc. 


Subsidiary of CONTROLS COMPANY of AMERICA 


Place a mechanic’s stethoscope on the end cap and you 
can easily hear the difference between the newly- OWOSSO, MICHIGAN 
designed Redmond Type AY and motors of conventional 

design. Try it on a Redmond 1/6 hp—the noise level is 
about that of a 1/35 hp motor of conventional design. 


THE BIG NAME IN SMALL MOTORS 
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Faster particles 
speed atomic research 


than 
telltale 


itomic 


Particles that travel faster 
light and produce a strang 
glow ar 

ret 

This glow 
Now being put to nv 


radiation. 
THLIC le il 
also 


particle counting de may 


prove useful in radio-wave generat 
control instrument 


if the 
inything faster 


ind in 
itomic-fusion devices 
If the 
light 
plained 


I'he 


} 
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idea of 
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utspeed light 
many other 1 
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market, and other 
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At the UN ¢ 
Energy, A 
the Soviet | 
generator has been 
Moscow which pr 
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non 
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but it does prove it 
As to 
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hown that 


fusion devi 
in electrical current 
is generated in 
tially 
fusion may occur) will 

Cerenkov radiation if it 
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plasma electron 


Fuel cell research 
gets another booster 
Fuel cell the packags 


that promise high 
and flexiblity in u PI 


Pp we 
sources 
to YU 
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Experimental power 


source provides 


magnetic Or particulate sOUTCE 
ally, a 


light produced, and generally 
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than the 
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shorter wavelength 


or cathode-ray sour 


Phosphorescence: emis 
as a result of a similar 
with the 
wavelength than 


ultraviolet for 
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stimulating source being of 
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duced 


Electroluminescence 
light under stimulation 
ing electrical field, } 
source of light that 


needed 


current for two small light bulbs at Allis 


Chalmers laboratory 


New words 


ili-Luminescence 


Fluore en 


] 


clectrolumunes 


nost 


Important 
products of today and for 
But it’s easy to 


Here 


OUT Cf 


is. the 
yntinuing glossary 
¥ science and engineering 
definitions. (For earlier 
ee PE—TJun 10 


10; and for a ile rep 
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All three ysten 
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VITON 


A New Synthetic Rubber from Du Pont 


Serves Where Other Elastomers Fail 


Gives unequalled service in oils, fuels, solvents 


and chemicals at temperatures over 400 F. 


VITON synthetic rubber combines high resistance 
fluids and corrosive chemicals with outstanding 
to high temperatures—up to 450° F 


up to 600 F in intermittent serv 


VITON offers excellent mechanica! pro 
and heat-resistant elastomer. Specimens 
90 to 97% 


25% for 70 hours at 250° F. At room 


strength tests out from 2000 to 300( 


of their original dimension a 


gation from 100 to 400%, dependir 


VITON is easy to process; component: 
made to close tolerances. This new 
already proved successful in precision seals 
shown here), diaphragms, coated fabri 


ponent 
more about VITON, see your rubber supplier 
resistant synthetic rubber w 


O-ring. It became swollen, howev nd { our new booklet. E. |. du Pont de Nemours 
a Elastomer Chemicals Dept. PE-11, W 





RESISTANCE TO FLUIDS AND CHEMICALS 





VITON 


VITON vulcanizates were immersed for 7 days in a wide Tensile Hardness 
variety of corrosive fluids. These data show the effect Strength Change 
of representative fluids upon the properties shown Retained °%o Points 


Volume 
Increase 


Carbon tetrachloride 7 & F 
Ar ne, 75° F 

Tricresy! phosphate 

IP-5 petroleur sel, 7 ‘ 
Turbo ¢ ( 5d r lubr t(M 7808). 400° F é é 1 Better Things for Better Living 
Transmissior ‘ ype A 1 77 through Chemistry 
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What’s happening in MATERIALS 


Institute point out im a report to tl Still, much 


Is Zirconium \EC, fine scrap is “excessively cot fore these me 
ready now ? taminated.”’ Since, as with an 


metal, the scrap generation rate is still 
Should zircomum be considered in high (over 50 in manv cases). this 
designing next year’s models? Is this can almost double the finished prod 
new’ metal now ready to take its  yct cost 
place among the standard materials What, then, is the outlook? In nu 
ft construction? clear reactors, Chubb and Dickerso1 
Recent optimistic reports make it sav. “It is not overly optimistic to say 
look like 1960's “Metal of the Year.” that the future of zirconium as a ma 


But there are still minuses as well as terial of construction appear i briefs 


I 
ured 


Soft magnetic materials 
ire the metal’s strength his undoubtedly 


chan VI 
is well as room tempera creases in production, Manns ! 
recently developed alloys — in technology, and eve 
trength better than 20, in cost. Meanwhile. 

00 psi at 500 | its corrosion Tr tainly earning the wailable 

istance, toughness, and availability sidered for commercial prod Supermall 

f ores as well as refined metal. Price it mav be a while vet befor Rl 

dropping, too, with a big. slice specified for evervday ust 


n the past month; and, it is said, “fab 


ition other than melting, presents . 
erious difficulties.’ Bonded fibers — 


Qn the minus coming up fast 


rd facts like thes 
Despite recent price cuts, zirconium Production of nonw 


it 


ponge still costs $5 a lb on the com booming—up nearly 


mercial market, though the AEC con past ¢ ght years (to 


lb this 


tract price Is about $4.50 1) million 
Zirconium ingot is about $2 than half now 
500-lb lots, wrought plate i riced at ield as thermal and 
ibout $3 nd tubing ru ( ng materials, ba 
films and laminates 
reclamation presents vere filters, and the lil 
I 


nd remelted. But , as W. Chubb and As Rudolf 
R. F, Dickerson of Battelle Memorial Research Div t 


roblems. Heavy scrap can be cleaned — p l¢ 





New plastic for instrument panels? 


Will autos of the 1960s sport 
ishboard panels like these? Du 
Pont engineers hope $0 They 
molded these experimental de 
ign te show how their new 
Delrin acetal resin might be used 
lhough this particular applica 


I 


mn may turn out to be just wish- 
ful thinking, Delrin is expected 
to find a wide range of enginec 
ing use PI Sep 29. p 3¢ It’s 
lated for commercial production 
next year 


Delrin dashboards are displayed by 
DuPont research director 
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Naugatuck P. 


The oil-resistant, ozone-resistant nitrile rubber 


COLOR THAT IDENTIFIES 


COLOR THAT SAYS “HERE 1 AM” 


COLOR THAT ADDS EYE APPEAL 


e lasting COLORS in rubber wire jackets 


A development of Naugatuck research @ Excellent oil, grease and chemical 


One of Naugatuck’s technical 


makes it possible to combine in a vul resistance sentatives will be happy to dis 


canized rubber wire jacket all these @ Fast CV extrusion 
properties PLUS PERMANENT BRIGHT COLORS 


any prospective user the forn 
the Paracril® Ozo compo 

In ition to th t mak ossible this combina 
@ Excellent resistence te exene end addition to the suggested uses, you es possib 
n wire 


outdoor “weathering” will think of dozens of other applications properties not only 


where wire jacketing with all these prop but also in shoe soles, hose 
° utstanding heat resistanc 
0 ° erties can serve either an aesthetic or weather stripping and other v 


® High abrasion resistance utilitorian purpose rubber products 


Naugatuck Chemical 





— ? ‘1142P. Elm Street 
Division of United States Rubber Company Naugatuck, Connecticut 


Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Recisimed Rubber - Latices - CANADA: Raugatuch Chemicals Division. Dominion Rubber Co. Ltd. Elmura, Ontario - CABLE: Rvbemport. & YT 
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STRENGTH AND UNIFORMITY are outstanding characteristics of the automotive ball-joint bear- 
ings shown below. These sintered metal parts demonstrate Moraine Products’ capabilities in 
working with customers to develop the most practical designs. They also demonstrate Moraine 
Products’ responsibilities—making economically, and in quantity, parts that must not fail 


under the most rugged operating conditions. 


O00 
ets, 
O00 
ets, 
Oo 


© 
el?) 
ele 


& © ©. shown % actual size. 


\ a 
Vital parts for industrial progress We) Moraine Prod ucts 


Division of General Motors, Dayton, Ohio 
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Product 





Recipathy 


That’s the late 
Dr. Wm J. E. ¢ v, president of | 
Inc., as “the impact that th 
the feelings of the salesman 
ibout the customer 
Salesmen as a 
simple sales formul 
with its ov 
med 111¢ 


ilso like t 


1. 
maivt 
And it’s one rea 
r me! 


sn’t it? Man 





ADVANCED ~~ 
MATERIALS / 


a eee ee ed 


pueda) [eo] Molen 4 


THESE CARBORUNDUM ADVANCED MATERIALS MAY HELP YOU SOLVE A DESIGN PROBLEM 


Out of hundreds of new materials, many of which have come from electric furnaces, the 6 
listed here offer unique advantages. A glance at the tabulation below will show why.. . 





MATERIAL 


PROPERTIES 


FABRICABILITY 


FORMS AVAILABLE 


TYPICAL APPLICATIONS 





BORON CARBIDE 
An extremely hard 
abrasion-resistant 
material produced 
by the reduction 
of boric oxide 
with a low ash 
source of carbon 


Extremely hard, 9.3 Moh’'s scale; good high 
temperature properties; practical working 
temperature to 4100 F in inert atmosphere, 
1000 F in oxidizing atmosphere. Hot pressing 
or sintering produces good mechanical 
strength, high strength/weight ratio; brittle, 
subject to thermal shock; chliorinates readily 
in fixed or fluid bed reactors at about 1000 C. 


Can be formed into solid 
shapes by hot pressing 
or sintering. 


Solid, grain and 
powder form. 


Lapping of hard metals; 
mold polishing and rough 
machining; ultrasonic 
machining; reactor 
shielding; reactor con- 
trol rods; chemical (fuel, 
feed material). 





BORON NITRIDE 
An easily ma- 
chined, imperme 
able ceramic ma 
terial with unique 
electrical and cor 
rosion resistance 
properties for use 
up to 3000 F 


Density, gms/cc — 2.10 min. (true density, 
gms/cc — 2.25); working temperature: inert 
atmosphere, solid — 3000°F. max.; powder — 
5000°F. max.; oxidizing atmosphere, solid — 
18 F. max.; powder — 1300°F. max.; dielec 
tric constant — 4+; dielectric strength — high; 
electrical resistivity — high; coefficient of fric 
tion — low; thermal shock resistance — excel 
lent; permeability — negligible; flexural 
strength — good; hardness, Moh's scale — 2 


Can be machined at high 
speeds without lubricant 
with standard steel cut 
ting tools. May be 
threaded or otherwise 
physically joined to form 
strong, sizeable assem 
blies. 


‘Solid and powder 


form. Has hexag- 
onal crystalline 
structure similar 
to graphite. 


Vacuum tube separators; 
dielectric applications; 
electrical insulators; 
chemical equipment 
parts; molten metal 
pump parts; combustion 
chamber liners; melting 
crucibles; thermocouple 
protection tubes; mold 
release agents; gaskets; 
seals; rupture discs. 





KT SILICON 

CARBIDE 
Extremely hard, 
self-bonded im 
permeable ceram 
ic for use up to 
4000 F. 


Very hard; negligible permeability; exceptional 
abrasion and corrosion resistance; working 
temperature to 4200 F in inert atmosphere, to 
3000 F in oxidizing atmosphere; high modulus 
of elasticity, flexural strength, compressive 
strength, thermal conductivity; low thermal 
expansion; excellent resistance to thermal 
shock. 


Standard ceramic form 
ing techniques can pro 
duce large intricate 
shapes to .007” tolerance 
on unground surfaces 
and to .001” on ground 
surfaces. Diamond grind 
ing necessary for finish 
machining, can produce 
very high surface finish 
(5 micro-inches). 


Solid form. 


Wear-resistant parts; 
crucibles; heat ex- 
changer parts; valves for 
corrosives; pipe and fit 
tings; nuclear reactor 
structural parts; rocket 
nozzies; nose cones; 
leading edges. 





FIBERFRAX® 
A fibrous insula 
tion medium 
above the practi 
cable temp range 
of mineral wool, 
glass & asbestos. 


Melting point over 3000 F; maximum use 
temp 2300 F; low thermal conductivity; cast 
able forms exhibit exceptional thermal! shock 
resistance. 


Extremely diverse fabri 
cating possibilities due 
to wide variety of forms 
available. 


Bulk; long & short 
staple fiber; batts; 
board; paper; 
blocks; castable 
compositions; 
molded shapes; 
roving; yarn; wick- 
ing; rope; tape; 
cloth; braid. 


Thermal, acoustical and 
electrical insulation; 
high temperature gas fil- 
ters; gaskets; packings; 
liners for aluminum 
pouring troughs; vacuum 
outgassing of reactive 
metals; protective cush 
ion in honeycomb braz 
ing; protective coatings 
for metals and graphite 





REFRAX® 
Silicon-nitride 
bonded silicon 
carbide 


Average bulk density: 2.87; porosity: 7.9%; 
thermal conductivity @ 2200 F: 113.5 Btu; 
modulus of rupture @ 1350 C: 5640; excellent 
abrasion resistance; very high relative resist- 
ance to spalling; not wet by molten silver, cop 
per or aluminum; good thermal shock resist 
ance. 


Can be formed into com- 
plex shapes with toler 
ances as low as .005”/in 
possible without finish 
grinding. For closer tol 
erances, lap or grind 
with diamond abrasives; 
drill or bore with ultra 
sonic methods 


Brick and shapes 
in many instances 
resembling metal 
in characteristics 


Brazing fixtures; pumps 
and pump parts for 
aluminum and other 
nonferrous metals; 
burner tips; nozzles and 
blocks; cyclone-type clas- 
sifier parts exposed to 
abrasive materials sus- 
pended in liquid and gas 
Carriers; acid spray 
nozzles 





STUPALOX® 

A ceramic oxide 
cutting tool ma 
terial. 








Composition: aluminum oxide; hardness Rock- 
well A": 92; compressive strength: to 450,000 
psi; transverse rupture strength: to 100,000 
psi. 





Diamond Grinding 
ping 


Lap 





All Standard Tool 
Shapes. Special 
Die and gage 
shapes. 





Cutting tools; wear parts; 
dies. 
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The Science of Materials for Profit 


“ADVANCED MATERIALS TECHNOLOGY” is a 
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new quarterly publication 
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Industry Again Cries Engineering 


Shortage Blues 


NEw 
once 
Within the past few months the tone 
of the 
changed markedly. 


Yorx—An engineering shortage 


igain rears its hungry head 


employment market — has 
Not 
engineer specialties are feeling it 

One of the US Em 
ployment Service report on inter-area 
ob that 4419 
neering positions could not be filled 
locally This is 1500 
more than their count showed in mid 
July or last October. By 
the USES showed 


ri 


ypenings for electric 


ill areas o1 


trends, 


gage 


openings, shows engi 


in mid-October 
engineering 


1788 


1577 


specialty, 
al engineers 
8?2 fo 
fragmentary statistics 


#1 key | 


5 


civil 
reflect 


7 
market 


for mechanical and 
These 
onditions in ibor 
rca 

\ large 
openings show 


iircraftt 


of the unfilled 
western missil 
USES 


S 


number 
ind 
And 
or em 
West Coast 
that last 


unsolicited 


Ill 
the 


it 


States, 


borne o1 survevs 
One 
observed 


h id 


men walking in the 


rs in the area 
sonnel officer 
vear at this time he 
ipplhic ints door 
fill 


1 bs 


out applic itions for enginee! 
even though 


Now, he 
1>¢ opl to 


weren't ad 
t hard 


“talk 


we 


g Savs, 1 


get out to 


COTTIC 


} 


mployment is 
observed t 


Another 
s employment ads 


pany if¢ 


f floaters 
people who are trying to upgrad 


than 


ing 1 high 


ind 


percent ig¢ 


their job classifications morc 


justifies by switching 
to another.’ 


ell expcrience 


Nth OTM company 


SPECIALTY FIELDS HARDEST HIT 

I'he shortage now is especially acut« 
fol peopl with special experience 
ind sometimes employers ask the im 
Ihe g 
the Los Angeles 
rsonnel head stated, “‘is 
10 


ire only four vears 


yossible biggest recruiting 


bl ag 
problem in irea 

urcraft p« 

' 

finding peopl 


in fields that 


with vears 


expec 


NC 


Tit 
ld.’ 

In the New York area requests for 
engineers have picked up substantially 
the it the 


personnel SCTVICC 


30 days, a source 


for the 
No qualified en 


in past 


eties states v1 


SOc! 
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cngimecring 


| 
l 
+} 


neers, he says, are waiting around for 
jobs now, except possibly those wh 
Requests for engines 

tT 


electronics 


are Over age. 
:. 
] 
n 


are coming in heavily ym industry 
for 


Requests for engineers t 


specialist 


Wo 


especially 


TK 
seas are also plentiful ibout 90 
of these 
But domestically, he says constru 

having a_hardet 
lor the highwa 
program has not yet been felt 

it 


for construction jobs 


tion engincers arc 


time some reason 
sultants also are not hiring 
He attributes this to the fact 
dustry is not building new 


power stations as rapidly 1S 


1 few vears 
recession 1S ¢ 
ipplicants over 
with 


refuses to hire 


consultants 
them 
DETROIT HAS SURPLUS 


Detroit in 
picture has a surplus of 


contrast to th 


‘ 


ployment is so slow, in 
personnel service of 
societies will clos 
Auto com 
engineers go now that tl 
are out, ne 4 
left the entl 
ment 


the 
up 
ber ATIC aE 
ind 
irca Tee 
opportuniti 
scervcrs CC 
situation 

rufure 


Looking inead 


ontinuc t 
VICWS The National 
ind US Office of | 


sh tage 


picture 


tion 
cast 


the 


continuing 


inticipate som 


neering jobs with 


acgree holders 


they anticipate 


6,UUU cn 


jobs ind 52 
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Hirsch, W 
R.A 


ig 


de 
hand 


\ 
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Milwitt 
Pelton estimate 
ot 
scientists 
OO 


scientih mal 
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At that point, they 
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>rvice 
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ISSUTIIC 
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ie products industry 
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A 7.62-mm Vulcan aircraft 


cannon 


here in the 


>f 


nf 


shown ckup stage 


off sprin j the series begun it 


f ghter pla 


by 


and other 


GE 


or use nes 


the 


Designed 
the 


aircraft 


is Dased on 


6,000 to | 


rotating barrels 


rounds from e 


0,000 


Its 


tires 


nkiess ammu 


feed does with onventiona pe 


oway 


the 


it. The 


ammunition and hence whipr 


action that accompanies new 


can is smaller than its 20-mm predece: 


weighing only 185 lb 


let-shaped cont 


10-in. dia 


Du 
th 
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Multifuel Engines: Army Still Major Customer 


W brake the Vv 


may be 


hick y of 


pows red pas tur 


BALTIMORI 
the tuture 
bines, free-piston engines or nucleat 
Army 
piston engine for 

And for a 
mum improvement in economy, the 
Army is 


reactors, today’s is betting on 
the conventional 
mobility 


its future maxi 


looking at the diesel-type, 
[hese comments 
were made by E. F. Blackburne 
R. H. Sawyer of the 
Automotive 


multifuel engine 
and 
( ipt 
l'ank Command at a 
Multifuel Engine Symposium at the 
SAE National ‘Transportation and 
Diesel Engine Meetings 
“Compression-ignition engincs 
will run on they 
will eventually run on fuels of 
octane. An that 
operate over a workable fuel spectrum 


Army ’s 


which gasoline,’ 
said, 
will 


higher engine 


will permit our armed forces to fight 
inywhere in the world on_ fuels 
hipped from the US, its allied pro 
ducing areas, and on the fuels avail 
ible in the area of action itself 


rhe Army’s requirements, for 


Double fuel injection . 


is key to French Berliet multifuel engine 
Five percent of the charge, directed at 
the center of the 


combustion chamber, 


triggers the combustion. Remaining 95% 
is sprayed tangentially on the hot walls 
of the chamber, volatilizing progressively 
for smooth combustion, according to Ber 
liet. Cyclonic air flow, set up in the air 
intake passages, promotes complete burnup 
of the fuel. Berliet says engine will be 
available with from 2 to 12 cylinders with 


outputs from 60 to 650 hp 
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multifuel engime are currently thes« 

1. Operate on any fuel from 
the 83/91 gasoline, the kerosenes, 
and down to a point in one 
middle-distillate range 
governed by the 
pour point. 


which is 
viscosity and 
2. Operate on any mixture of 
these fuels without 
justment. 
3. Be capable of starting and 
operating without off-engine auxil- 


25F to 


manual ad- 


iary equipment from 
LISF. 

4. Develop full engine power 
output on any fuel (proportional 
only to the specific heat content 
of the fuel used.) 

5. Weigh no more than 6 Ib 
per hp for the engine and cool- 
ing package. 
According t Blackburne 
Sawyer, the basic multifuel problem 

Another dif 
satisfactory du 


and 


is combustion control 
ficulty is in 
rability at 


gasoline 


getting 
high 
Still another is erratic 
it light load and idle when 
\t present, Ord 
nance is studying 4-stroke and 2-stroke 
ompression-ignition engines 
that all multifuel 
been developed to date 


engine output on 
com 
bustion 
gasoline is used 
Army 
that 


here 


feels engines 
nave 
too large and heavy 
“Our 


future is 


ind ibroad, ir¢ 


Blackburne and Sawyer said 
goal for the 
multifuel 


than the mon 


immediate 


engines as light or lighter 


fuel engines thev will 
replace 

H. S. Ford, Jr. and F. J. Godlew 
of the Detroit Diesel Engine Div. of 
Motors said that to get full 
engine output with the GM model 


General 


1 engines it is only necessary to 
increase the injector capacity to make 
up for the heating losses, injector out 


They 


hanges in the 


efhiciency 
claim that with minor 
fuel 


operated satisfactonly on 80 octane 


put and thermal 


system, the 7] engine can be 


gasoline and aviation turbine fuel: 
is well as normal diesel oils 

Dr. Herbert Haas, chief 
of the Diesel Div. of 
Aviation & 
that 


gine 


engineer 
Continental 
Engineering Corp. says 
every compression-ignition en 
a multifuel engine 
word SO 
desire for a multifuel 
ictually be the use of 


gasoline in a 


is inherently 


in the broad sense of the 
the military’s 
engine should 


high octane compres 


| hits 


maim problem to 


om-ignition — Cnging can bi 
considered as the 


solve. 


NO COMMERCIAL DEMAND 
William 
llarvester Co 


Lenzi of International 
that 
demands for a multifuel engine have 


been non-existent, but IH 


said commercial 
has mad 
tests on its pre-combustion chamber 
engines for some time to determine 
characte 
ests 


showed that these engines, with some 


the inherent performance 


istics of the basic design 


revisions, can be used as multifue! 


engines in their present speed rang¢ 


up to outputs of 95 bmep. 

Loeffler, consulting 
l'rucks, Inc 
multifuel 


Bruno engi 
feels that the 


should 


neer, Mack 
scope of a engine 
be extended to the use of crude oil 
taken from the wells to permit the 
Army to “live off the land.” 
JP-4, 
a problem today, he 
He repeated Haas’ claim that 


using gasoline in a 


Operat 


ing on kerosene lube oil, ot 
crude is not 
said 
diesel engine 1 


the big problem Testing a diesel 
engine with JP-4 fuel, the power loss 
was from 11-15 Gasoline knocked 
badly and would not operate at top 
speed. 
l'ests 


25% lube oil and on a 


Compression ratio was 16.6:1 


were made at 75 gasoline 


SU->5| 


ratio 


CONTROLLED COMBUSTION 

Adolf Lurken of the Army’s En 
gineer R & D Labs, that a 
multi-fuel needs a controlled 
combustion system, 1.€ 
rate of 
100 psi per deg 
shown 


Savs 
engine 
_a soft combus 
tion with a pressure rise be 
crank 
that the 
loads ot 
170 psi when supercharged Phe 


tween 30 and 


angle Tests have 


real multifuel systems carry 


will do more with  intercooling 


Lurken says 





Renault with a Gia body . 

mace a style splash at the recent Paris 
Auto Show 
sions: closed coupe; 
vertible with detachable hardtop 
the “Floride,”” the car is 10 in 
than Renault’s Dauphine, but carries the 


The new body has three ver- 
convertible; con 
Called 
longer 
and sus- 


Dauphine engine, transmission 





Rocket-assisted personnel ejection . . . 


catapult (RAPEC) viewed in 3 


stages 1) still-seated pilot is 


ejected from aircraft 


2) pilot and seat part company (3) chute automatically deployed carries pilot to ground 


Navy, Air Force Develop 
Pilot-ejection Systems 


Los 


ANGELES— I'w 


troop 
“ I 

; ] 
rcin ae 


iation ( 


3500-mph nev 


Au ce s\ 
American Ay 
for the X-15—the 


rocket plane reportedly capable of re 
turning man from an orl 


stabilizing 
hit 


round the earth 


hurled from tl 


Ihe 


lows 


ejection 
When the 
they 


SCGUCTICE 
] 
pilot pulls th 


levers swing up and in to 


t Padde ] 


1} 
the elbows 


rcin 


rce the fety be im 


r + 
AL OLS 


move 


lamy 
fd ping 
1 

| 

i 


+ yr 
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pension system 
$500 
announced at 
403 


available until 


is expected to cost about 
Also 
show was a Peugeot 
48-hp diesel, but not 
next Although 
adding $360 to the price of the car, it 


than the 
the 


sedan with a 


more Dauphine 


late year 


will cut fuel costs greatly in France, where 


gasoline costs almost a dollar a gallon 


from being ripped o 
W he 


seat 


all pressure 
blasted off 
the 


horizontal position 


the 
ind stabilizing 
in a gliding attitude 
deflector, extending 
beneath the protects th 
pilot from the effects of high 
ul He recely 
from tanks strapped to 

\t i preset iltitude 
the parachute 
opened position. ‘The 


just l 


out on a beam 


from seat 
peed 
ntinues to \ 


sends 


ird 
opened, CXp 

holding 

Ihe equipped 


pilot from all types of we ith 


space 


NAVY DESIGNS RAPEC 
Navy's system developed a 
Lake Navy Ordnance ‘Training 
is called the Rocket-assiste: 
ejection catapult (RAPK( 
be applied with minimum 
tion to standard 
craft (X-15’s seat 
only for that craft 


tion is styled 


Survival seat 
X-15 is 


once 


tor the with 


equipped 
€ jection 


orm gua 


that levers are pulled 


pivot elbow rests inward so that pil 


elbows will be 


tucked to his sides. Har 


holds in the ends of the arm-guards provi 


pilot with stability, prevent flailing durir 


the 


pilot's 


Bars at 
to hold 


Separation 


ejection 
inward legs in pic 
pilot 
part company following ejection is loca 


at the 


points where and 


large horizontal 


mounted below the arm-rest 


Stabilizing “‘wings’’ and fins outpop w 


seat is ejected from the cockpit 


SLANT SEAT FOR STABILITY 
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NYLOK-DETROIT 
can add this self-locking, 
sealing, adjusting insert 
to any threaded part! 


Nylok-Detroit 


loc king, 


is fully 


sealing, 


add 


inserts 


d to 
nylon 
to any threaded part—regardi of size, 
may 


equipp 
adjusting 
shape or material! What's more, you 
furnish your own parts to have the pellet 
inserted—or purchase complete parts proc- 


essed to your exact specifications 


Special equipment geared to handle both 
long 


assures 
Send 
lor 


and short production runs 
imum efficiency and economy 


sample, blueprint or description 
prompt quotation and delivery. 

Sold through selected industrial supply houses in all 49 states! 
\ 


= ~ \, 
.\ 


DETROIT CORP. 


1100 N. Woodward Ave., 
“Birmingham 


NYLOK 


Dept 1 


Michigan 


*“*NYLOK’’ is a registered trade-mark of The Nylok Corporation. 
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lelay 


it moves 


cartridge with a 


s the se tr 
belt switch to 


is started 


soon 
open 4 sec after eject 
bladder 


underneath and to the rear of the pilot 


Simultaneously, a 


inflates—separating seat and man whil 
both are Another 
with a delay train then 
hute 1 sec late 


iltitude, 


rising cartridg 
opens t] 

r unless pilot is at high 
in which case chute 
delaved by a_ built-in 


The RAPEC 


1] i+] 
cope specincal vith 
I 


cle ploy 
ment 1s bar 


graphic device t 
designed to 
upersonic bailout 

Douglas Aircraft 


the first aircraft maker t 


l 1 


expe ted t 
put th 


vice to commercial use; most p 


in its A4D and F4D craft 


Industrial Designers 
Have More than Work 
Cut Out for Them 


BepDroRD SPRINGS PENNA 


the nature and chara 


material he u the user 
ilthough rhaps un¢ 
une reaction 
nced himself 
said Culler 
ried out bi 


reator 


Spiritua 

rin han 
of Enrico Peressutt 
irchitect of Milan 


Another product 


made better 


with MOLDED 
FIBER GLASS 


It’s a 
street light 
housing 


for the new Westinghouse 
Mainstreeter 


Fluorescent Luminare 





«+. Weather resistant, won't 
rust, rot or corrode 


««. tough, resistant to hail, 
wind, mechanical damage 


. . . lightweight, 
to mount 


rigid, easy 


. «+ molded-in color requires 
no painting 


. smooth, modern, stream- 
lined — custom molded to 
Westinghouse designs 


«and economical! 


Do you have a product which 
can be made befter, at less 
cost, with MOLDED FIBER 
GLASS? Write today. Free 
literature available. 


Molded 
Fiber 
Glass 
Company 


4423 Benefit Avenue, Ashtabula, Ohio 











CIRCLE 60 READER SERVICE CARD 





of the International Council of Socie- 
ties of Industrial Designers. He stres 
sed that the language of our 
civilization can be misspoken by false 
design. “In order to drive our daily 
50 or 100 miles,” he said, ‘“4-wheel 
sophisticated missiles or space ships 
are distributed annually.” Or again, 
vhen an Italian designer showed 
Peressutti a jet-age, streamlined café 
expresso machine, his comment was, 
How many mph does it make?” 
Saul Bass, West Coast designer and 
consultant, who spoke on the same 
panel, added this pé@int: “Industry 
would like to have all}the advantages 
of creativity with none of the head 
aches . . . General creative develop- 
ment is not only desirable but essen 
tial in our civilization . . . The creative 
personality is essentially nonconform 
ing ” He went on to point out 
that creativity is impossible if con 
formity is also a requirement 
Creativity and related problems was 
the subject of an entire separate ses 
sion on the convention’s last dav. Two 
psychologists gave their papers on the 
subject in the morning. Then came a 
presentation by Dr. J. H. McPherson, 
chologist with Dow Chemical Co, 
ind his wife also a psychologist, based 
on studies from many sources of 
reative process. It concluded with an 
interesting approach: “What Do the 
Wives Think?” A panel of the wives 
of four leading industrial designers 
took part. The McPhersons described 
wer 30 typical behaviorisms of creative 
people, which will be presented shortly 
in Propuct ENGINEERING 
Elected for the coming year by the 
ASID membership: were Donald I 
McFarland, president (Small Appli 
inces Dept, General Electric Co 
Richard S. Latham, vice-president 
Latham, Tvler and Jensen, Chicago 
William C. Renwick, secretary, (con 
sultant, New York Citv); Kenneth 
Van Dvck, _ treasurer consultant, 
Westport, Conn 


Heard at the AIEE 
Machine-tool Conclave: 


Harrrorp—Last week's issue of Prop 
r ENGINEERING carried the early 
reports on papers and discussion at 
the AIEE Machine Tool Conference 
Here are further developments, as re 
ported by Editor Frank Yeaple 
Concerning the future of actuators 
ind transducers for micro-positioning, 
it was learned that a machine tool 
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Square-Hole Ball Bearing 
Simplifies Antenna Design 


This radar bearing, 1.500" OD, ca 


180° at 90 oscillations per 


comple ment and increased 


In planning the mechanical design of a 
radar antenna, the designer found that bi 
using a ball bearing with a square hol 
could avoid limitations imposed by 


ard 


bearings. To bring this dreat 
reality, he had Industrial Tectonics 
sign and produce the special be 
shown above. This has resulted in 
simpler an lL less costly design of the 
bly that the bearing carries, an 


stronger and more rigid support 


In this and many other wa 


ability of ITI special bearings p 
new freedom of design, and ne 


Remembe1 


IF YOU need anti-friction bearings ol 
resistance, COVYOSLO) esistance jw lo 
magnet ( prope fies. Oo tive 

supply them — designed and built to your 


We invite your inquiries 


FREE 24-PAGE BEAR- 
INGS BULLETIN 
tells about the fact 
invol 
bearing 
and desc 

rk in 
Write f 
AF B-2 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 


3678 JACKSON RD., ANN ARBOR, MICH. 


WESTERN DIVISION PLANT: COMPTON, CALIFORNIA 
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There’s Engineering 
‘‘Magic”’ in... 


You can do things with 
Stackpole Ceramagnet you 
can’t do with conventional 
permanent magnets... and 
you can handle many or- 
dinary magnet applications 
better ... often at less 
cost. Ceramic magnets have ¢ 
highest magnetic perma- 
nency. No keepers needed. 
They are electrically non- 
conductive, weigh less . 
and offer numerous other 
application advantages. 


USED AS: 


Rotors @ Drive units @ Pole pieces @ Holding 
units © Magnetic shafts ¢ Grippers @ Chucks 
@ Couplings @ lon traps ®@ Seals @ Arc 
snuffers @ Centering devices @ TV “pin 
cushions” @ TV field equalizers @ TV PM 
focusers . . . and many other uses 


Fuel pumps @ Motors @ Magnetic drives ® 
Door latches @ Clutches @ Speedometers 
® Switches @ Toys @© Games @ Statuette 
bases @ Utensil racks @ Novelties @ Desk 
sets @ Generators @ Oil level meters ® 
Relays @ Electric blankets © Butter warmers 
® Coffee makers @ Can openers ®@ Burglar 
alarms @ Vending machines @ Submerged 
gas pumps @ Pressure gauges @ Float 
meters @ Lightning arresters @ Key keepers 
@ Inverter motors @ Pot holders ® Conveyors 
® Magnetos @ Microphones @ TV sets @ 
Magnetic separators @ Recorders @ Sonar 
devices © Gas pump starting switches .. . 
and hundreds of other things 


WRITE FOR ENGINEERING BULLETIN RC-TI1A 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


STACKPOLE 


fa an # © 
” Pa £ 
’ @ iow 


hil 
as Se 
THE PERMANENT MAGNETS THAT ARE REALLY PERMANENT 
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company, working on a project for 
the Atomic Energy Commission, will 
announce a new machine with a 40 
micro-inch feedback accuracy 

Design of ‘Titan ICBM (Martin 
Co) took advantage of several new 
manufacturing techniques. C. | 
Phillips of Denver Division cites 
Heliare welding procedure for 2014 
Aluminum alloy, stretching operation 
on 3-million-lb press, and chemical 
milling. Chill-blocks and heavy heat 
conducting clamps helped solve weld 
ing problem. Other ideas proposed 
for future designs) are: extruded 
panel sections to reduce need for 
fabrication and machining; printed cit 
cuits on frame structure of missile t 
save on conduit; use of beryllium for 
valve parts 

Boeing Airplane Co, Wichita Divi 
sion, has had six continuous-path, 
numerically-controlled machines in 
operation for over one year. Spokes 
man, W. B. Beeby—company’s nu 
merical control can cut costs for some 
milling operations by 80%, lead times 
by 85% and machining times by 90 
Actual design of wing sections has 
been influenced by proven ability of 
numerically controlled machine tools 
to easily and accurately cut tapered 
skins. Only problems (besides initial 
higher cost) seem to be in education 
management must be convinced; and 
operators, maintenance men must be 
taught. Now his company insists that 
all new machine tools be numerically 
controlled unless good justification for 
conventional types can be given 

Cryogenics—the science of low 
temperature—may some day invade th« 
industrial computer field, according 
to John Morin, Concord Control 
Corporation. He has participated in 
experiments at MIT that tried to prove 
feasibility 

Cryogenic computers operate in an 
atmosphere of liquid helium at a tem 
perature lower than minus 455F. All 
materials develop new and _ radical 
electrical properties here, and can be 
made to have resistances so low that 
they are for all practical purposes, 
zero. Small magnetic fields introduced 
cross conductors can vary the resist 
ince quickly from zero to a substantial 
positive amount, providing the off-on 
logic needed in a computer 

Several companies are already ex 
perimenting with miniature compute rs 
operating in liquid-helium—they prove 
to be many times smaller in size, even 
including the refrigeration equip 
ment that goes with it 
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Special purpose vehicles 
perform more efficiently...give longer, 
dependable service...with 


® 
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Plants ot: Detroit, Michigan For many years the T 
Oshkosh, Wisconsin © Utica, New York © Ashtabula, ’ : : 
has specialized in the 


Kenton and Newark, Ohio * New Castle, Pennsylvania 
sure superior periormances 
n this highly specialize 


duction service. And reme 
ot the complete vehicle! 
The component yo 


consuming to build—could we 


A r 4 L E Ss line of driving assemblies and 
ers and power shift transn ( 
ROCKWELL-STANDARD CORPORATION , 
TRANSMISSION AND AXLE DIVISION If your needs call for a “« , 
DETROIT 32, MICHIGAN engineers Can design it to exact 
plete information about Rockwell-St 


ing assemblies and planetary 
powell shift transmissions } 


write or call today 


Products of ROCKWELL-STANDARD Corporation 
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MAKING MONEY WITH PATENTS 


A Rebuttal ... . 

In the July 28 issue, Davidlee Von Ludwig attacked the 
US patent system: “The Little Man Can‘t Protect His 
Patents!” Letters from inventors (praising our courage 
to print such an article) and from attorneys (damning 
our irresponsibility in printing such an article) proved 
to our satisfaction that the subject needed the attention 
of these pages. 

The September 22 issue carried the letters and now 
we have a full-scale rebuttal of Mr. Von Ludwig’s thesis 
by a practicing attorney. Mr. Crooks, formerly with 
Arthur D. Little, Inc, and with a Boston law firm, handles 
patent and general law matters of McMillan Industrial 
Corp. He is an eléctrical engineer and a member of 
the Bars of Massachusetts, New York and the District 
of Columbia. 


ROBERT G CROOKS Resident Counsel 
McMillan Industrial Corp, Ipswich, Mass 
We ikne 
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Every inventor should 
successful in getting a patent on his invention, ther 
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it will hold the patent to be invalid. 
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not afford to sue for infringement, the inventor should However, as we have stated patent rights are nearl\ 


keep careful records of persons, witnesses, and documents ilwavs somewhat conjectural in nature, at least by con 
evidencing the admission of infringement and _ validit trast with the rules of the criminal law The defendant 
These records mav be helpful in securing treble damag in a patent-infringement case is much more likely to be 


for willful infringement of the patent by the compan icting in good faith than is the defendant in a robber 


If there is a cleat f infringement, where will tl 1S It would be a great hardship to manufacturers if 


money come from to prosecute the infringer? As Mi ( ere quired to steer clear of the rights represent 


Von Ludwig uit, patent litigation is expensi wv the half million patents now in force, at peril of 
ften even more expensive than other tvpes If carried riminal n By leaving the enforcement of patent 
through trial litigation will probably cost tens of ri ivil actions initiated by the owners of thos« 
thousands of dollar If an infringer knows that an rights, we gain the benefit of a natural p1 
to finance his case through trial, the i e owners of worthless patent rights simply 


ocess of selex 
inventor 1s not ] make 
nfringer will be inclined to stretch out the case, making o attempt to enforce them because the likelihood of 


} 


expensive as possible for the inventor in the hope success would be so small. However. the owners of mor 
inventor will have to quit before being abl ubstantial patent ree to enforce 
» ot 1 decision 1 IS favor hoose 
If an infringer kn ventor can finance a With regard to the patent-enf 
trial, the infringer may | willing to settle the case Germany, which Mr. Von Ludwig 
before his own expenses mount too high. So an in Factor in th is countri 
ventor must somehow ha it his disposal sufficient 


financial backing to get through trial of one infringement 


iction This backing can come from the sources which ver. it ca rdlv be said of the 


financed the venture in the first place: Money in resén hat “‘the ernment defends 
for such a trial mai ive to regarded as one of th nt.”’ i ixiom of our 


ipital facilit to be held available while the inve 
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basis. However, 

operat er canons of ethics which forbid them li in” can patent and 
pul i I r¢ I | subject matter ventions CI member of 
However, he 
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infringe uu 1 sale can be ne nol 3. The invention must have commercial significance 
isily after the su litigatic f an issued tel in that it « be used in volume by people who will b 
than before will g | able t pay hard cash ) ive the benefit 
Mr. Von Ludwig iggested changing the 
patent rights would be enforced by the Attorne ra 4. The invention should preferably be relatively simple 
fhce. He feels this would be analogous to th I » that its novel feature in be summarized 
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As a matter of fact, the patent law does already define prospective user or users 
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In continuous lengths: the bronze casting you want in the shape vou want! The advantages 


of custom-shapes in long lengths instead of individual castings. The uniformity and machinability 
of bronze alloys with no hard or soft spots: no sand. dirt. or dross to dull tools or reduce cutting 
speeds. The superior physical characteristics of continuous cast bronzes: impact. tensile. and yield 
strength, and hardness. improved as much as 100% over the same alloys cast by other methods. 
(sarco will custom cast practically all standard tin-bronze alloys in the shapes, tengths and diameters 
you need. Asarcon 773 (SAE 660). general purpose bearing bronze, is available from stock in 
260 standard sizes, solids and tubes. Check with your local Asarco distributor or write: Continuous- 
Cast Products Dept.. American Smelting and Refining Company. Barber, N. J.,.Kingwell Bros., Ltd.. 


157 Minna St.. San Francisco. In Canada: Federated Metals Canada. Ltd.. Toronto and Montreal. 


CONTINUOUS -CAST DEPARTMENT OF 
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SELF-WINDING WRISTWATCH DESIGN 


The principle of the automatic watch was discovered in 1777 by Louis 
Perrelet. Ever since 1931, when the automatic wristwatch invented by 
John Harwood (with rectangular case, at far left) first came on the market, 
there has been a constant search for greater compactness—particularly 
thinness 

Until recently, the oscillating weight that wound the watch spring was always 
centrally located (sketch at top, far left). At first these rotors had only a limited 
arc of movement and wound the spring only when moving in one direction 
Excessive bearing wear and, with some wearers, inadequate winding action 
resulted. Later the rotor was made free-moving through the full 360°, and 
still later it became possible to employ both directions of movement 
This was accomplished by a whole family of rectifying mechanisms, including 
gear-wheel rockers, eccentric drives, opposed sets of gear wheels, a wig-wag 
type of pinions, ball-bearing and pawl arrangements, a clutch based on ruby 
rollers 

Early this year a completely new approach to the design and placement 
of the rotor was introduced. In this watch (at left), the winding mechanism 
is also based on a rotor, but it is planetary and built into a recess in the 
movement itself (sketch at top This means that still thinner watches are 
possible, but with greater height for working parts This rotor is ball-bearing 
mounted. A movable reverser whee! provides winding in both directions 

first time, the self-winding mechanism is automatically disconnected 


whenever manual winding is required. Watches are shown actual size 


noted w istwatch> 
its own battery 


ond minute bulb 


White disk rotates intc F res » mark 
hours, small black marker o nner disk marks 


minutes v 


a 
r@< 
./ + 
(4.7 
2. a 
_— 
os 
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At left, another example of a thin, self winding watch. Aft 
right, a study in dial extremes. Watch is for navigators 
and can be used to calculate position, destination arrival, 
fuel consumption, speed, rate of descent or climb. Also 
records elapsed time 
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FARM TRACTOR is made in several horsepower models, 


with 6 forward, 2 reverse speeds. Designed by 
Raymond Loewy Associates Inc, Chicago, for 


Cockshutt Farm Equipment Ltd 


SWEDISH-DESIGNED CARPET SWEEPER 
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f) positioned ir ts in base. Br 
protruce and rotate a 315K 
pushed and pulled acr 
ing. As produced abroad 
had 21] components made 
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ae” 6d isting , ne f 
“ a Made by Interstate Pre 
- ‘ PY are A she 


CPEN-BACK PANEL TRUCK 

was exhibited at recent 
Paris, France, auto show 
Used as sound trucks at fairs, 
trade shows and for publicity 
by Le Figaro, famous Paris 
newspaper Produced by 
Establishments Arnault, Garches, 
Seine, France, on 3-ton Renault 


truck chassis 
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THE QUESTION: | ''How Much Should a Company Automate ? ”’ 





‘Automation, like marriage . . 


hould here 
the ‘auto oncept, ten 
ang capabiliti \utomatio1 


modernization of equipment ind, therefore, subject 

By this, I mean that one should apply the same yar 

iutomation of a complicated assembly line as one does 
f a simple machine-loading device 


me should ask before plunging into automation at 


will it cost? Hlow soon can these costs be amortizec 


1 | ] 
1utomation improve quality or have other valuabl 


HORACE D GILBERT merete ¢ itangible advantages \lso, more broadh 


] 


President it have ippli ition in other fields? Do we la 


Miniature Precision Bearings Inc 1] ] ] > 
. | shall we plan to license us¢ of the patent 


putting 


g into practice the results of R & D ind is 


ompany planning a successful future lhe amount 


be planned for each company must be determined 


ration of the hort- and long-range eftect 


“The recent upturn in business 


ictivity will cause many business utives to give § us considera 


tion to the need for an expansion of thei itol mn plans I'he 
recession has LIVCN Ma hinery manufacturers a | nce 11) orporate 
many new technological developments into the machines they are now 


offering to the trade and, as a result, the productivity curve which was 
leveling off a vear ago has again turned upward 
(hus, opportunities for profitable investment in manufacturing 


I lip 


facilities are better today than they have been for some time W ise 


executives will invest now to protect themselves against future wage 


inflation and, at the same time, will minimize their capital investment 


because machinery pices are lower today than they will be it am RALPH E CROSS 

Executive Vice-president 
The Cross Co 

question, ‘How far should a company automat toda the answ Detroit, Mich 


time in the foreseeable future. For those who are confronted with the 
can only be: The sky’s the limit.’ 
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‘Any company desiring to meet competition 


should automate, but within its specific requirements 
possible for an organization to over-automate as it i 
the potential of a system. ‘loo, there are problems of appli 
present factors of such magnitude that might outweigh the 
in automation 
“Management education will be the first problem en 
company contemplating automation \ctive support from 
down is a prerequisite to effective application of this new technolog 
This support must be preceded by an understanding of the proper 
areas of application, effect on organizational structure, and other ramifi 
cations. System evaluation and selection constitute another problem of 
varying magnitude in the system-introduction phase, depending up 
present organizational structure. ‘Ihe efficient preparatior machin 
control intelligence requires the close cooperatiot 
manager, cutting-tool designer, lines-layout or lost 
liaison and machine-load planning. Complex 
efficient data-processing operation depends to 
degree of organizational separation that now exist \ 
“Work interchangeability between machines is anothe: 
must be considered at time of acquisition of machine 
BERNARD GAIENNIE cations are drawn up with interchangeability in mind 


Administrator of be impractical to attempt. Since an engineering 
Research and Development 


; I ] 5 OT tic 
Seesthieas Mkinatt tin always define all the requirements for a partici 


problems will be many \ quality 
constant surveillance over contro] 
for inspectors 
“Numerical control is, after all, the next logica 
from simple hand tools to hand-power machines 


hand operated; to cam- or tracer-operated machin 


tape operated. It is important that any indi 
practical steps leading to the various phases o 


advantages it offers.” 


“Study the over-all problems of the company... 


before deciding upon the extent of automation. Many points must be 


considered. One of the first and most important 1s the budget available 
for such a program. Other considerations include competitive position 
time savings, availability of skilled labor, material savings, and others 
“Our Special Machine Division explores all the foregoing problems, 
and possibilities of automation in machining and assembly for the indi 
vidual plant and a specific product. The company then recommends 
methods and equipment required to attain the desired extent of auto 
mation. Automation is an individual corporate problem, and can hardly 


be generalized because of the many factors involved. However, we feel 


that automation in all fields will contribute more and more to the CARL F STUGARD 


” Manager, Special Machine Div 
progress of industry. Pte: pre-e dlaaa. 


The Cincinnati Milling Mact 
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Tubular friction lock .. . 
in be encased, with n 
+ to 2 im. ID. Can ] 


iter i P\¢ 


for } 
WUST 1 


( Aladdin Laboratories Inc, 620 S 8th St, 
Minneapolis 


Noncombustible lubricant . . . 
p! sents no flammal t i t 

reduced st for prod 

trifluoroethylene ] l ) 

haracter 

ulated, thi £ i t t t dei ft ik 1 Nia 

indard air t d it | | 
2 per Il to t Halocarbon Products Corp, 52 Burlews, Court 
Hackensack, NJ 


In 


19 


cle 13, Reader Service Card 


Wiper consists of bladed. . . 
bronze rings and synthetic mounting ring 
port d t protect hvdraulic svstems packings 
ind omponent part I n foreign matter 
Tapered blades remo foreign matter and 


Miniature reversible motor. . . 

for continuous operation maintains tumin 
ckwise direction 

throw it away from the rod and ring. Unit i 6>-1n. excursion. Shaft | 

lf-adjusting; full-floating rubber cushion ab damage to motor. | 

speeds range fror 


and withstands shock of ‘ t t mag ( ’ 


dia Weighs mitit l t t 
Delivery on prod tit t h Hurst Tool & Mig Co Inc 
Princeton, Ind. 


ide loads and hold raper rings in full 
ontact with rod at all time Synthetic rubber 
ushion ring is oil-resistant and has temperature 
range ot 40 to 25 | Available in } to 24 
in. shaft dia, in increments of zy in. to 6 in. 
dia and in increments of } in. from 6 to 24 Circle 14, Reader Service Card 
in. dia. From stock. 4 to 6 in. dia units are 
$1 to $7.81 each in quantities of 1000 to 2499 
E F Houghton & Co, 303 W Lehigh Ave, 
Philadelphia 33 


Circle 12, Reader Service Card 
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PROCESSES 


Coating permits machining . . . 

ming, tooling and m f t 

im be lipped 
ithstood b ring, high 
heat, alkali and acid bath 
test Anticipated applicat 
protect durability of fin 
pray finished, without rep 
il, depending upon 


g pon lor }] Landau 
& Co Inc, Carlstadt, NJ 


























Force coil 


Heater 


haracteristi t 


( Magnetic control component . 
mbin : ta 
mpl Diff I 
(—F reon compound ; 
/ \ W 
\ pe Ty Volve 

Actucting b€//0Ws ——» { Artuctina stem 

CiUd Y oftH 


Valve yoke——> 


LY 


Thermal actuator positions . . Magnistor Corp, Sub of Potter 
t t Instrument Co Inc, Sunnyside Blvd, Plainview, LI, NY 


Reader Service 


Automatic color control .. . 
offered by a n t f t 


monitoring 


| duction pr 


Swartwout Co, 18511 Euclid Ave, Cleveland 12 


Circle 15, Reader Service Card 
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ipplcation 


i Comapco Inc, Suite 
Ventura Blvd, Encino, Calif 
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Silicone laminate .. . 
in an economy grade is made from coars 
weave, continuous-filament glass fabric 
bonded with a silicone laminating resin 
Said to combine high resistance to heat 
flame, arc and moisture with good elec 
trical and mechanical properties. Available 
in sheets or molded shapes. For ambient 
temperatures to 392 F. Color ranges from 
off-white to tan, with standard semigloss ot 
special polished finish. Continental-Dia- 
mond Fibre Corp, Newark 107, Del. 
Circle 19, Reader Service Card 


ceramicite 


Because of Ceramicite’s ability to bond physically with metals... 
and because of its exceptional dielectric characteristics, 
high-temperature capabilities, and pressure integrity... 

new reliability can be yours in: 


Miniature digital indicating 
converter... 

for linear and nonlinear inputs is said te 
have accuracy of 0.1% with infinite slide 
WIIC Servo-driven potentiometer _ has 
Zener-teferenced power supply. 144 in 
standard slidewire is formed by bond 
ing resistance wire within edge of 
laminated Mylar tape During automati 
calibration, specified digital values ar 
printed on the tape or perforated 
engagement of a positioning and drivir 
sprocket. With transducers that employ 
strain gages, system indicates such factors 


] 


as weight, pressure and force directly in 
inv units desired; accuracy said to match 
that of transducer. With transducers that 
have resistive outputs, direct digital indica- 
tion of narrow temperature spans 1s av tila 
ble with two readout arrangements. Cali 
bration can be printed on tape and viewed 
through a window for linear, parabolic, 
hyperbolic or logarithmic functions in any 
scale units; or digital in-line counter can be 
geared to slidewire drive shaft that accon 
modates functions with a 15% variation ni 
slope. With differential transformers, 
can produce linearized digital indicatiot 
for pressure and flow applications. For us 
with 115-v, 60 or 400 cps power, unit r 
quires 20 va. Programming contacts are 
provided. Offered in two series. B & H 
Instrument Co Inc, 3479 W Vickery Blvd, 
Fort Worth 7, Tex. 

Circle 20, Reader Service Card 
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Wide renge of premix moldings by the Plastics Division of General American Trans 
Inc.; Silvertone portable TV cabinet for Sears, Roebuck and Co.; air duct and glove 


Premix moldings give you all three... quality, economy, versatility 


Like to market better products and cut costs at the same 


time? Then premix moldings are for you! 


Whe nh Tess and reintore Ind fibe rs are blended be fore h ind 


more complex molds are not only possible but completel 
p! ictical. Slots grooves holes bosses and parts with varving 
wall thicknesses can be formed right in the mold. And 
whether the part is simple or complex, you'll get moldings 
with uniform strength and wall thicknesses. Premix moldings 


YOU CAN DEPEND ON 
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= = aoe SIGNIFICANT COMPONENTS 
n't miss the th —s 
= # miss th 8 NATIONAL. om : MATERIALS 
” PROCESSES .. . 








Speedier cam fabrication . 


i 


XPOSITION | 


INTERNATIONAL AMPHITHEATRE 
CHICAGO, ILL. 


_ NOV. 17-21 


Cam Engineering, Div of Howard Holmes 
447 Tarrvtown Rd, White Plains, NY 


Circle 21, Reader Service Card 


What’s new in plastic 
and kee p abreast of tl 
\ ] industry. See all t 


- « new plastics you can use in your Digital torque indicator .. . 
FIND OUT HOW \ pI roduct s. Ne wequ \ipme tt ) speed pr )- . 9 wn) q' 5 , 
VOU CAN USE duction... find out how to nake bigger Ont 
“PLASTICS FOR “age 


profits through use of plastics. Write 
PROFITS” eS “r } | 


lor tree tickets now... use your com- 
pany letterhead, please 


public won’t be admitted. 


SPONSORED BY: THE SOCIETY OF THE PLASTICS INDUSTRY, INC. 
250 Park Avenue, New York 17, N. Y. 
CIRCLE 67 READER SERVICE CARD 


DURAKOOL oii ne me 
Tilt Switches Measurements Co, 15301 W > MeNichols 


Detre it 35 


are the Life of your 
Automatic Controls 


" hicat 
M VUperarting noer 160 i ft | — intit 
Ww a or rizea nyar 1e , ~~ 
Crosley Div Avco Mfg Corp 1329 


Arlington St, Cincinnati 25 
See telephone directory for local distributor, or write. 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 


Circle 23, Reader Service ‘ 


Heavy-duty time switch . . 


ALL~ STEEL 


‘Durakool gi", MERCURY a . - | — 
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Eliminates kinks, smudges, 


Examine these two prints. The one ont 


left, on cloth, bears the same scars of age and 


wear as the old original drawing. The cop 
on the right, made from the same original 
on CRONAFLEX. See how 
smudging 
Corrections can be made right on ys 
CRONAFLEX copies 
Even photographic lines can be removed 
her side Oo} the fl im be 


corrected, on eil 


CRONAFLEX 1s double-matted 


Better Things for Better Living . . . through Chemistry 
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CRONAFLEX ha 
eliminated the kink marks, cleaned up th 


actually improved the drawins 


in either pencil or int 





Li POL A R/Fr YAMA - 














Gear o Bus 


2-344 F4£ AT c5or7L< 
wire & FLL ERE 


259 COO < rT 
\GARPE COP Ps 
CH OAL 


creases from original drawing 


ised ic 


' lard 1 


On Standard 


your CRONAFLEX copies 


I 
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SIGNIFICANT COMPONENTS 

PROCESSES AIDS LUBRICATION 
UNIQUE STABILIZATION 

ALLOYS READILY 


MECHANICAL 
ENGINEERS’ 





HANDBOOK MATERIALS 


Dialed control system .. . 





Editor-in- I ing ( ing 1 
Chief, 1 Baumeiste *r, Columbia U. Sixth 
edition 2270 pp., over 2000 illus, $23.50 mil ( t ted potention I Metal, wire, foil 
: é : . Pear ribbon, pellets, spheres, 
’ 24 powders, ‘‘indalloy’’ solders, etc 


> + 


GLASS ENGINEERING 
HANDBOOK 


sew 


n Arseni 


| Seneca Falls Ma 
for In 
chine Co, Seneca Falls, NY. Write Dept. P-11 for new Indi 
Determination of Arsen 


By E. B. Shand, Techni Circle 25, Reader Service Card 
y pearing “« 
eal Cc oa gaa formerly J N DI I U M 


Glass Works Second Edition, 488 pp 
> illus., S1O.00 
- . CORPORATIO ) F MERICA 


1676 Lincoln Avenue New York 


ESSENTIAL STRENGTH 7 fetes PIONEERS 


Development and Applications of 


OF MATERIALS ; 
. he ~ ot CIRCLE 70 READER SERVICE CARD 


applied and = practical 


Emphasizes the 
f materials 


ispects of strength o 
Here’s how you can 


MERCHANDISE 
By Frederick R._ Lisarelll, Purdue | YOUR 


UL. 261 pp, 163 illus., $4.7 
Measures distance and 


< vibration ry | ADVERTISING 


MANAGEMENT m 
FOR ENGINEERS : 


- 


what 


By Roger C. Heimer, 


Villanova Univ. 453 pp., 41 illus., $6.75 








FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Dept. PE-11-3 
327 W. 41st St., New York 36, N. Y 


Mech. Engrs. Hdbk ; , ‘ . iI 
Glass Engrg. Hdbk., $ a t i el t prints, reprint 
Essen. Strength of Matis ' a 
Momt. for Engineers ( it tt t tout othe 
f t t ' f ; and make your adve 
work over and o 


; naterial 
PRINT 
: ver 
Write for illustrated folder and price list 


transd 





it | D, 
ct t tra Wayne Kerr | Sraw-H 
Corp, PO Box 801, Philadelphia 5. 330 West 42nd S$ 


le 26, Reader Service Card | 


| 





or pric and terms outside 
ite McGraw-Hill Int'l 
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INDEX TO 
ADVERTISERS 


taken to make t D ‘ 
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American Cyanamid Co., Plastics & 


Resins Div. 


American Smelting & Refining Co., 


Continuous Cast Dept 
Bethlehem Steel Co 


Carborundum Co 
Consolidated Electrodynamics 


Dow Chemical Co 

du Pont de Nemours & Co., 
E. |., Elastomers Dept 

du Pont de Nemours & Co., 
E. |., Photo Products Dept 

Durakool, Inc 


Electrosnap Corp 


Faicon Machine & Tool Co., inc 


Fiuidwick Co 


indium Corp. of America 
industrial Tectonics, Inc 


Link-Belt Co 


McGraw-Hill Book Co., Inc 

Molded Fiber Glass Co 

Moraine Products Div., 
General Motors Corp 


Nylok-Detroit Corp 


Phillips Chemical C« 


Redmond Co., Inc 
Rockwell-Standard Corp., 
Transmission & Axle Div 


Society of the Plastic Industry, 


Stackpole Carbon Co 


U. S. Rubber Co., 
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PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 


Atlanta 3 M. H. Miller 
Haverty Bldg Jacksor | 


Boston 16 ‘ M 
Park Square Bldg Hubtl 


Chicago 11 M 
Manager A I Meanor 
I Anderson 0 N 
hawk 4-5800 


Cleveland 13 
Illuminating Bldg 


perior 1-7000 


Commerce St Riverside 


Denver 2 John W. Patten, 
way, Mile High Center, Alpine 


Detroit 26 P. B. Robinson 
cot Bldg., Woodward 2-179 
West oth St Madison 6-9351 

New York 36 B. K. Adan 


Philadelphia 3 D. G. Jone 
Pittsburgh 22 C. F. Leveroni 


Bldg Atlantic 1-4 
St. Lovis 8 RK 
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San Francisco 4 
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los Angeles 17 Robert Obenour, 


( 
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kK 
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NEW LITERATURE 


On the Magnet 


SIR WILLIAM GILBERT. Published in facsimile 
from a copy of original Sylvanus Thompson 
English edition by Basic Books Inc, 59 Fourth 
Ave, New York 3. 317 pp, 8 x 12'/2 (boxed 
$8.50 

Certainly thi 
based on the dem 
niques of experimentatio 
vation belong in today 
libraries. Yet only witl 
tion in facsimile of Gilb 
Magnet are the tw 
first challenged the sp 
umptions of Aristotle and the 
vears following his death readih 
ible. Until now, both this bo 
\gricola’s De Re Metallica 
iew below were collector’ 

The two were published 
in Latin) only 44 vears apart 
\fetallica, 1556: On the 
1600), and together th 
much of the foundation for 
scientific discoveries and technologi 
developments of the 17th 
19th centuries. Gilbert knew 
predecessor 


contain 1 numb 


: . 
+ ley 
to the earlic hum 


ting 2D 
two books l 
iuthor Both 
men—Gilbert 
Oueen | liza eth | 
Perhaps it 
ind work iS i 
his insistenc 
mentation and obse1 
for his conclu 
tif procedu 
\\ 
kept 
if the 
incl At 
Lhe 
books, and they desc1 
Gilbert’s discoveries 
of magnetism and 
Book VI, which d 
of earth and _ its 
teristics, has 
or mutilated 
original | itin edit 
found in Italy, one 


seats of the Ingui ition JK 


Agricola on Metals 


BERN DIBLER. Burndy Librory, Norwalk, Conn 
128 pp, 84 x 10 24. $2.50 
Georgius <Agricola’s | 


Metallica w 
franca of it 


ished one y 
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Letterhead Reque sts Only 


IK 


Manufacturer who published followin 


literature asked that requests for 


made on company letterhead 


SERVO CALCULATOR 


i 


he 





recognized 

the world over 

as the standard of 

quality in sleeve 

bearing lubrication! 
@ Write for descriptive brochure 


5319 E. Outer Dr, 
Detroit 34, Mich 


CIRCLE 71 READER SERVICE CARD 





ZERO BACKLASH GUARANTEED 


with 
MINI-JOINTS 


Now available with preloaded 
ball spline as telescoping double 
universal joint 


Ball cluster welded to discs 


Sealed in lubricant 


Disc 


Features 
@ Zero backlash © Maximum operating angle 
of 30° @ Lightweight © Sealed-in Lubrication 
SINGLE JOINT DIMENSIONS 


| | | Torque 
Pt. No.| Bore | Body | Length | In. Oz. 
SBS Solid | 3/16 1-1 32 4 

IBS 0938 3°16 

2BS 125 

3BS 156 9 32 

4BS 1875 

5BS 2188 

6BS 250 








Further information available promptly 
on request 


FALCON MACHINE & TOOL CO., INC. 


209 Concord Turnpike, Cambridge 40, Mass 
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get full 
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Out, out—Spot! 





SPECIAL DATA_ 


Mechanization has the erasing field well in hand. 
Whether it’s a pencil mark or an echo you want to remove, there’s 





a new gadget to do the job with a minimum of effort. C Enter my 1-year subscription of PRODUCT ENGI 
For instance, the battery-powered eraser pictured below, left. It er cae a See See Soe Te 
: i ' onnval Design Digest Issue 
retails at $4.95 (less batteries, which fit in closed section of the 


















carrying case), comes complete with two erasers (gray for type, pink PLEASE TYPE OR PRINT 
for pencil) and an emery disk for sharpening them up. Ellendale 


Name 
Associates, P. O. Box 401, Park Ridge, IIl., is the distributor - 
2 Position 
he sound eraser (right) doesn’t even need power to do its work, C 
. ; : ‘ ; ompany 
says its developer, Audio Devices Inc, New York City. Designed to 
‘ “s ; Address . 
remove print-through (unwanted echoes) from tape recordings, its 
City .. Zone State 11/3/58 


Circle key number fo 


more informati« 


(These are KEY numbers, not page numbers 


NEW LITERATURE Card expires 1/3/59 


1 2 3 4 5 6 7 8 9 10 
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Portable ink-eraser Attachable echo-remover 





SIGNIFICANT PARTS 


work is done by a small brass bar (14 by # by 2 in.) with a mag- 


netized stripe and a chromium-plated bearing surface. This assem- W 12 13 14 15 16 7 18 19 20 
ss . ‘ 21 22 23 24 25 26 27 28 29 30 
bly fits over a }-in. base plate that is permanently installed on a tape 33 320 33K“ C iH H—“‘<‘ KC 





transport so that the tape contacts the magnetized area of the 
“Echoraser” at a specific angle. Then, Audio’s engineers say, mag- 
netic action of the energized area simply lifts the print-through off 


C—COVER 


PRODUCTS ADVERTISED 


P ; ‘ . “Re ‘ ” an 51 52 53 54 55 56 57 58 59 60 

‘ > an eraser movi - oard. “E ar” Ww 
the tape like an eraser moving over a blackboard. “Tt choraser rill -_ a a ae 
go on the consumer market shortly in a package that will contain 71 #72 73 «74 67S GOTH 


: c2 a 
two units: one to remove print-through up to 9 db; the other up to = . 


18 db. Price—about $12.50 





SPECIAL DATA 


Two-faced sticker 





a , . w () Enter my l-yeor subscription of PRODUCT ENGI 
Adhesive strip, given “an attractive wood-grain finish” and coated NEERING. 1! will receive 52 weekly issues plus the 


on both sides with a pressure-sensitive adhesive, is now available for enavel Design Diged tewe 





bulletin board and workshop use. Quantity prices for 1 by 9-in. 
ad : are oa PLEASE TYPE OR PRINT 
strips imprinted with names or instructions range from 34 to 7¢ a 


° . ~ —s ‘ : Name 
strip. Creative Sales Co, the distributor, says the adhesive is non- 
a ' , Position 
staining and nondrying, permits repeated removal and reuse. sae 
Compony 


Address 


City . sees Zone.... State 11/3/38 





WHY 
DON'T THEY 
RESEARCH and DEVELOP... 


“A'N ‘9€ WHOA MIN 


133741S GNZb 1ISIM OEE 
ONINZAINIONZ LONGOdd 


hy “; 8 | 
. * Ls # 
. something new in rainwear? r% S 


Umbrellas haven’t changed in KO 


- 


WVW Ald3a SS3INISNE 


centuries. Women’s hair still 
straightens and falls at the first 


rise in humidity. Men’s creased 


baggy and their 


5° 


trousers turn 


juawyindeg e21A1eg seppey Ag ping og }|!A, eBoisog 
SOjDIS PSUT Sys UI Peylow 4} Asossere~y dwojg eBojsog ON 











cuffs are a disgrace no matter 





how long the raincoat. The new synthetic textiles are one solution. 
Weather control is another possibility. Covered streets or even 
domed cities would be effective, though individual protection would 


be preferable. What can you suggest? —R. Myram 


SSV1D i1Suld 


‘A "N “XYOA MIN 
v9 “ON LIW&3d 











. a molded plastic comb with 
a hollow shaft in the solid edge 


iS ay and hollow teeth. A barber could 


a” ')) attach a rubber tube to one end 
Use Form On Reverse Side for 


More Product & Development Data 


y) and vacuum the small itchy hairs 
=. \ aes /f. as he combs and cuts. The hairs 
=} may have trouble finding their 

way into the hollow teeth so an alternative might be a hair brush 
with larger openings around the bristles to suck up the hairs. 
—A. G. Dare 





. a fast-drying ink with all the other desirable properties of 
India ink. It should not smear within seconds after a line is drawn 
so that a draftsman need not use excessive care. If this is impossible 
(a fast-drying ink is hard to handle in an ordinary pen), how about a 
drafting machine supported just above the paper so that it can be 
used as fast as necessary without concern for ink smears. 

—B. H. ScHorieip 


‘A'N ‘9€ WHOA MIN 
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... a plastic rake to help mothers 
gather up the toys children scat 
ter throughout the house. A 


WVW Ald3a SSAINISNE 


mother has a lot of bending 
to do which might be eliminated 
if she could sweep up the toys 
and lift them into the toy chest 
in one motion. —C. L. FLessati 
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MIN 


Have you a pet subject but neither the time nor inclination to do the neces- 
sory R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking on inspired manufacturer 
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Electric Motion Control 


New ways to improve products 
with electric brakes and clutches 


from Warner 


Quick-acting power link Modular Power Drives Uncover Hidden Savings! 


for tape-indexing drum 
PROBLEM: 


ex a feed drun 


Electric <L 


broke 


A large automotive p! 
Electric its power drives tor a 


clutch ment, using Warner electr 
v 


j 
\ JE Perforated tape clutches for actuatit 


cycles up to 600 per hr 

he f f c (1) reduce peak period air 

(2) provide an accurate 

tioning work in automat 

and (3) reduce maintenance costs 
f g condiuon of reliability is the tact thé 

Complete 60° index in 30 ms — has been ee 

7 . , units used for two yea! I 

The Warner , in the plate circuit Of applications like tl 

—a straight-throug! 

angle jackshaft and « 

actuate and positior 

device 
Simplify to save 

Fast, precise Warner elect 

cl irches were not or ly che 

tor single revolutior 

con equip! ent 


: . , ' 
design adapted well ¢ 





angie and straight-thr 


ee Air Scanners Control Clutches 


The electrical schematic shows how a 
printing press manufacturer solved a 
feed-through problem with two Warner 
electric clutch-couplings. They operate 
in opposite directions to drive a tilting 
ber which makes the running web of 
the press drift left or right, depending 
on the direction of tilt. When the roller 
tilts, the web creeps to the high side. 
Control is actuated by compressed air 
aimed at microswitches on either side 
of the web. In normal operation, the 
web blocks air to both switches; but, 
when it drifts, it uncovers a switch to 
be actuated by the air blast. This starts 
the drive and centers the web. 


A 


Electric clutch-brakes pass automation torture-test 


n 


r 


Send for more IDEAS 


Write for factual app t 
sheets showing how m 

can be made more prod 
ve. easier to ontro 

to maintain wit 


tr brakes anc 


INDUSTRIAL 
PRODUCTS 
DIVISION 


Warner Electric Brake & Clutch Co 


Beloit, Wisconsin 





MISSILE, ELECTRONIC 
and INDUSTRIAL CONTROLS 


lighted push-button panel switch 


Simplifies Control Panels; Saves Space, Cuts Cost. 
May be used singly or in “stacked” arrangement. 


This new Electro-Snap push-button 
panel switch efficiently combines a 
name plate, pilot light assembly and 


e colored lights for color 
monitoring 


PUSH-BUTTON 
NAMEPLATE -+ PILOTLIGHTS ++ SwitcH UNIT 
In one compact assembly, this unit provides new 
space and cost economy whether used individually or 
in “‘stacked”’ arrangement. You get quality appear- 
ance with ‘“‘thumb-size’’ operation. 


TWO-PIECE, PLASTIC NAME-PLATE 
PROVIDES EASY COLOR-CODING; 
SIMPLIFIES OPERATION IDENTIFICATION 


SLIP IN 


CLEAR 
NAME-PLATE “SEE THROUGH” 
(clear PLASTIC 
plastic) 


“NS 


(red, green, 
blue, yellow 
and white) 


Virtually any operating condition can be identified 
with this push-button name-plate arrangement. The 
snap-in button is easily removed for insertion of 
slip-in mame-plate. Use of various colored button 
bases, or various colored lamps, permits wide range 
of codings and monitoring. 


COLORED PLASTIC 


a switching unit in one compact modu- 
lar assembly. The trim, streamlined 
design permits easy “stacking” on con- 
trol panels or consoles. It eliminates 
congestion by replacing three indi- 
vidual units (nameplate, pilot light 
assembly and switch unit). You can 
achieve greater operating efficiency 
and quality appearance while making 
substantial savings in space and cost. 
A wide variety of configurations is 
available in: 


@ circuit arrangements of switch 
and pilot lights 


e colored buttons for color 
coding 


The operating and indicating com- 
binations possible through the varia- 
tion of arrangements provides almost 
unlimited applications for sequencing, 
movement-limit, start-and-stop, posi- 
tion-indicating and similar control 
operauons. 

Check the design and construction ad- 
vantages of this significant advance in 
panel switches for your own applica- 
tions. For further details contact your 
local representative or write to: 


ELECTROSNAP 
CORPORATION 
4246 W. Lake St. © Chicago 24, Ill. 
Tel. VA 6-3100 TWX +CG-1400 


e@ Snap-in button permits easy lamp] 
replacement from front of panel 


e Barrier can be color-anodized to 


your specification 


The lighted push-button switch assembly is also available without 
the switch unit for use where only pilot light duty is required. 


VARIETY OF CIRCUIT ARRANGEMENTS PERMITS WIDE RANGE OF INDICATING AND SWITCHING COMBINATIONS 


@ Lamp circuit can be wired independently of switch circuit—or through switch 


unit. 


@ Since two lamps are provided, independent external circuits can be indicated 
on single unit with different lamp colors and white push-button. 


@ Complete push-button switch unit or pilot-light assembly can be supplied in 


any of the three following circuit arrangements. 


Parallel 2-Circvit Common Ground 


@ 6V. or 28V. lamps may be used (solder terminals on lamp assembly) 


Switch terminals available 


@ Solder @ Turret @ Double Turret 


Series 


@ AMP quick-disconnect 


UNIT 





Switching Circuits 
to Meet Your Needs 


ra o- taler- tae, 
ELECTRO-SNAP 


The double-pole, double-throw 
switching unit may be wired nor- 
mally-open or normally-closed. 


Ca @elilelelal 
® Space Saving 
® Precision-Enginge 


® Low Cost 





